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 Presently, sewage sludge from wastewater treatment systems becomes a crucial 
problem in many regions all over the world because it is harmful to human being and 
environment. Gasification technology has been widely held as a suitable and convenient 
approach for converting waste to energy with high efficiency of emission reduction. The 
objectives of this research were to study and assess the capability and the efficiency of 
energy production and to investigate the quantities and properties of waste derived from 
gasification technology using sewage sludge as a feedstock. In this study, sewage sludge 
from wastewater treatment of textile dyeing process was dried and subsequently 
compressed into briquettes. The sewage sludge briquettes were then supplied to the small-
scale biomass power plant at Suranaree University of Technology which uses downdraft 
gasification technology. Its maximum capacity of electrical generation is 100 kW. During 
the experiment, the most suitable condition of operation was determined and set up as a 
standard operation procedure for the whole research. A 70-hour continuous operation was 
performed in order to evaluate the energy production efficiency as well as investigate 
quantities and properties of waste from ash, wastewater and exhaust gas.  
 
 
  
From the study, sewage sludge is capable of being utilized as a feedstock for energy 
production via gasification technology. The producer gas consisting of carbon monoxide, 
hydrogen and methane were found to be 14.66%, 16.38% and 2.30%, respectively with an 
average high heating value of  5.03 MJ/Nm3. The producer gas contains a relatively low 
value of tar and dust which is about 10.45 mg/Nm3. The suitable operating condition with a 
sewage sludge consumption rate of  2.09 kg/kWh and 180 m3/hr gas flow rate can generate 
an average electrical power output of 47 kW. The gasification efficiency, electrical efficiency 
and engine-generator efficiency were found to be 67.99%, 12.27%, and 18.75%, respectively. 
The amount of ash produced was around 0.64 kg/kWh. Moreover, the disposing sewage 
sludge by means of gasification process was able to reduce its volume up to 70%. However, 
the ash production rates after the 70-hour continuous operation still showed high 
contamination of sulfur and heavy metal compounds. The wastewater produced from a gas 
cleaning system had high contamination level because of the fact that the water source used 
in a gas cleaning system of the power plant was recirculated during the 70-hour operation. 
Thus, it is necessary for further study to improve the water treatment system and the 
wastewater needs treating before discharge into environment. The exhaust gas composition 
released from the generation engine which is SO2 and NOx was found to be under the 
emission standard. Overall, it can be concluded that gasification is a promising technology 
which is able to be efficiently applied with disposal of sewage sludge.   
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